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ABSTRACT

A military aircraft generally includes external stores such as fuel tanks or external arming,

depending on the purpose of the operation. When a store is dropped from a military
aircraft at high subsonic, transonic, or supersonic speeds, the aerodynamic forces and

moments acting on the store can be sufficient to send the store back into contact with the
aircraft. This can cause damage to the aircraft and endanger the life of the crew. In this
study, time accurate computational fluid dynamics (CFD) with dynamic moving grid
(moving and deformable mesh, MDM) technique has been used to accurately calculate store
trajectories. For the verification of the present numerical approach, a wind tunnel test model

for the wing-pylonfinned store configuration has been considered and analyzed. The

comparison results for the ejected store trajectories between the present numerical analysis
and the wind tunnel test data at the Mach number of 0.95 and 1.2 are presented. It is also
importantly shown that the numerical parameter of MDM technique gives significant effect
for the calculated store trajectory in the low-supersonic flow such as Mach 1.2.
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Fig. 1. Relation between CFD, wind tunnel
and flight tests
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Table 1. Dynamic properties of the store and
ejector

Parameter- Value-

Weight: 907 kg-

Center of Gravity- 1417 mm (aft of the store nose)-

Roll Inertia~ 27116 kg-m?-

Pitch Inertia- 488.094 kg-m?.

Yaw Inertia- 488.094 kg - m?-

Roll Damping Coefficiente -4/rad-
Pitch Damping Coefficient- -40/rad-
Yaw Damping Coefficient- -40/rad-
Forward Ejector Location. 1237.49 mm-
Forward Ejector Force~ 10675.7 N»
Aft Ejector Location- 1746,50 mm-
Aft Ejector Force- 42702.7 N-
Ejector Stroke Length. 100.584 mm.
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